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Abstract: PURPOSE: To reduce the film thickness of a metal oxide layer to a specific 
percentage or below of that of a metal nitride layer and a metal layer, by performing 
heat treatment in an atmosphere containing reducing gas, oxidizing gas and nitrogen, 
and properly controlling temperature rise and drop rate. 

CONSTITUTION: In a mixed gas atmosphere containing hydrogen H 2 and steam H 2 0 
with nitrogen N 2 as carrier gas, the partial pressure of steam is increased until a 
condition under which W0 2 is reduced and TiN is oxidized is obtained. Under the partial 

pressure condition, temperature is risen at a rate of 100 - C/min up to 900 - C. After 30 

minutes o heating, temperature is reduced at a rate of -70 - C/min. This oxidizes not 

only the sidewall of a polycrystalline silicon layer 14 and the surface of a silicon 
substrate 1 1 but also the exposed sidewall of a TiN layer 15, and thus a Ti0 2 film 17 is 
formed. The thickness of the film can be controlled to approx. 5nm (20% or below of 
the film thickness of a metal nitride layer and a metal layer). 
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